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R A M O N  MARGALEF 
MAN IS NOT A MONSTER OR SOMETHING ADDED ON TO THE 
WORLD. MAN IS PART OF THE WORLD AND ECOLOGY'S 
CONTRIBUTION CONSISTS IN CONFIRMING THAT. BUT AT THE 
SAME TIME, MAN IS FUNCTIONALLY INTEGRATED IN THE WORLD. 
JORDl PORTA D I R E C T O R  O F  T H E  J A U M E  B O F I L L  F O U N D A T I O N  
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t is generally considered that 
Catalonia has excelled in particu- 
lar fields of culture, as, for exam- 
ple, the plastic arts, but that, on the other 
hand, it has failed to produce any figures 
of international standing in fields such as 
science. If this were true, Ramon Mar- 
galef i. López would be an exception. 
Born ia Barcelona in 1919, he has been 
professor of ecology at Barcelona Uni- 
versity since 1967. He was director of 
the Institut d 'Investigacions Pesqueres 
(1966-1967) and has published a number 
of works on marine ecology, the plankto- 
nic systems, etc. He was awarded the 
A.G. Huntsman pnze in 1980 and the 
Ramon i Caja1 prize in 1983. 
-1t could be said, from your scientific 
activity, that you're straddled between 
the "hard" sciences, such as Physics, and 
the so-called human sciences. Also, on 
some occasion you said that the experi- 
mental sciences are not yet integrated 
enough in the general idea of culture. 
What does it mean, then, to integrate the 
experimental sciences in the field of 
cultúre? 
-First of all, I must just say that ecology 
is a soft science rather than a hard one. 
The problem of the relationship between 
culture and the experimental sciences, like 
biology, centres around the fact that the 
biologist sees quiie clearly that culture 
has a biological infrastructure. Poets have 
to eat, fortunately. The conflict can be 
partly explained from a historical 
viewpoint, for example, as a result of so- 
cial Darwinism, exploited by non-biolo- 
gists who gave a bad name to gratuitous 
extrapolations on the theory of evolution. 
But Z think people go a bit too far. Often, 
science is made very dependent on culture, 
and it becomes a system of conventions 
that simply prop each other up, and we 
don't see that by attacking science in this 
way, the same criticism becomes applica- 
ble, and even more clearly so, to those 
who criticize science. Science has at least 
some outside control: we can beat our 
head against a tree or hit our finger with a 
hammer. But the point I'd like to make is 
that a certain refusal to adapt ourselves to 
the outside world is maybe a human char- 
acteristic. Perhaps organisms tend to 
move away from other organisms that 
exist or have existed and, in the case of 
man, there could exist a refusal to accept 
any continuity with the rest of the organic 
world. Before, this rejection was suppor- 
ted by the whole of mythology and reli- 
gious thinking. Nowadays, the new intel- 
lectuals also reject the link between man 
and the rest of the organic world with the 
same vehemence as those who rejected it 
for religious reasons. It's a rather para- 
doxical situation. 
-You once said that we lack clear gene- 
ral concepts that will allow science to de- 
velop. This lack was very noticeable at 
the beginning of the century, when 
certain leading figures in Catalonia re- 
sisted the development of science here, 
opposing, for example, the introduction 
of Darwinism. At the present moment, 
what are the equivalents to those re- 
sistances? Are there any? Are they dif- 
ferent? 
-Nowadays, this type of resistance 
doesn't attack science so directly but it 
persists, I feel, in the sense of considering 
culture to be something that moves as if it 
were an information that is totally 
independent from the material basis. I 
think a satkfactory solution might consist 
in considering that there has been un evo- 
lution in the basis of culture, that is to say, 
that man is an organism who has learnt to 
learn, and who has changed the basis of 
his selection and evolution. In this sense, 
one can speak of a sort of evolution of the 
hardware, such that it admits of a multipli- 
city of software, but bearing in mind that 
there is no such thing as an independent 
software. Zt needs a base in order to show 
itself, it needs a support. This support isn't 
everything but it's vital. Z think this is the 
conflict that has existed. 
-Somewhere, you've also spoken of the 
links between local culture and universal 
culture. We could also say that in this 
sense your scientific practice, in the ex- 
perimental sciences, is the ideal situation 
to establish the connexion between the 
two. What's your view of the matter, on 
the basis of the experimental sciences, as 
regards the integration between local 
culture and universal culture? 
-1 feel that local cultures have been 
somewhat separated and even isolated 
more than the others, but that now they 
interact much more amongst thernselves. 
It could be compared to a number of 
ocean beds that have been cut off from 
each other but that are now more intercon- 
nected because the waters in them have been 
more stirred up. That makes local cultures 
more likely to absorb a tendency to get 
stirred up. And that, basically, is because 
there's more energy going around the 
world. People travel more; for example. 
Local cultures are more amactive, and es- 
pecially when one sees them from above 
and can compare one with the other. But 
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it's wrong to think that someone who 
forms part of a local culture does so 
because he enjoys it, to the same extent as 
the observer wko moves h o m  one to the 
other because he has the necessary energy 
at his disposal. Although at weekends, or 
whenever, he dips into his local culture, 
in fact, he's outside it and uses it in the 
same way as you might use un antique 
reredos; he likes to look at it from time 
to time. 
-Moving on, in a recent article in Avui, 
you said that the consumption of exoso- 
matic energy in a country like our own is 
ten times less than in a country like 
Belgium, and that this could go in our 
favour as regards a future policy of ap- 
propriate use of energy. 
-Yes, energy consumption per unit of 
surface area is much greater in Belgium. 
And the figures are higher still in Manhat- 
tan, the Ruhr.. . etc. So one understands 
why human activity there is much more 
important. Even so, on a world scale, the 
energy consumed represents a very small 
fraction of the climatic energy. It's right to 
think and fear that man could modify his 
climate, and this possibility is related 
directly to the amount of energy that man 
controls. Now, this fraction of energy over 
which man has control is a very small 
fraction of the energy involved in the 
climate; for example, that of the atmo- 
spheric cycles that makes it ruin. If the 
proportion under human control were to 
increase, we would have to start worrying 
seriously. 
-1n energy values, is the quantitative 
aspect more important or does output 
also play a part? 
-From the point of view of action on the 
climate or the environment, I believe it's 
simply the absolute total amount over 
which man exerts control that's signifi- 
cant. But from the details, it's obvious 
there are amplifying mechanisms; the cre- 
ation of a waterfall for producing energy 
to be taken from one place and degraded 
in another is an alteration of the way na- 
ture would function under normal circum- 
stances, and can, in fact, have multiplying 
effects on various processes. 
-1s the effect that man and the energy 
available to him have on the environment 
still a variable in terms of this energy's 
output? 1s the multiplying of energy still 
important ? 
-I feel, and this is a personal opinion, 
that in years to come, people will say that 
man's influence on nature has changed 
over the ages -primitive man, who ob- 
tained local resources, then agriculture, 
the industrial revolution- but that in the 
seventies un important breakthrough took 
place. At that point, man acquired such un 
ability to create energy multipliers that he 
became dangerous; the multiplying effects 
rapidly increase the total amount of ener- 
gy involved. An  example of un enormous 
multiplying effect is the atoin bomb: when 
someone presses a button and the force is 
multiplied extraordinarily. I think it's five 
steps, with a multiplying factor of a hun- 
dred thousand each time. Multipliers 
make control more difficult and the 
situation becomes dangerous, not only in 
the case of the atom bomb, but also in 
many of man's other actions on nature. 
That's why I want to emphasize that it's 
not only that man's influence increases the 
energy involved, but that it means a big 
change to move from straightforward 
exploitation of natural resources to the 
construction of multipliers. I think that's 
very important and the situation should 
make us more responsible. 
-0f the energy that man uses to modi- 
fy his environment, how much do you 
think is used to improve the standard of 
living? 
-Standard of living i+ difficult to meas- 
ure. Because, what are the best indicators 
of the standard of living? A fairly reliable 
gauge is life-expectancy. Everybody wants 
to live longer. Now, extending life 
depends on the availability of outside 
energy. The illnesses we die of are becom- 
ing increasingly expensive. This is un im- 
portant social problem but from a biologi- 
cal point of view it implies rather un injus- 
tice. Someone who has gone through 
certain specific stages and has had, shall 
we say, the luck of being born, manages to 
get-at present only in certain countries- 
the whole of society rushing to prolong 
his ¿$e: replace his kidneys, replace other 
organs ... Al1 this at un incredible cost to 
society. A11 those things that are very 
expensive are intrinsically unfair. That, I 
think, is a very serious problem. But let's 
not hide the basic fact: the prolongation of 
life is linked to the use of outside energy, 
with a relationship of diminishing re- 
turns. Mankind is capable of absorbing 
al1 the energy, al1 our resources, for things 
which, when you come down to it, nature 
used to achieve in other ways: maintain a 
human population. But this subject is also 
taboo and rightly so, because it's part of 
this sort of confusion that a lot of people 
have between biology, biologism and ra- 
cism. 
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-Could  we say that nowadays ecology 
proposes a different idea of standard of 
living, 1 mean, a certain idea of progress, 
different from the one that's dominated 
in the last few years? 
-I must say that obviously I've got a na- 
turalist outlook regarding these problems. 
And I think that ecology's contribution 
can be seen as parallel to the theory of 
evolution's contribution. The contribution 
would be that man isn't a monster or 
something added on to the world. Man is 
part of the world and ecology's contri- 
bution comists in confirming that and 
showing that that integration is functional. 
But I wouldn't like to give the impression 
that this demonstrates the division between 
what's natural and what's cultural. From a 
certain point of view, everything's natural. 
But I would say that with the extraordina- 
ry development of the, let's say, human 
software, maybe we're going a bit too far. 
-Regarding ecological investigation in 
the world, which are the most worrying 
points today? 
-As I said before, I don't think ecology is 
a hard science. That means it can be fairly 
easily divulged. Something that worries 
me about ecology today is that ecologists 
have perhaps not made the best use of the 
possibilities of advancing more in their 
work and of promoting it. For example: 
now, here, like in Europe, when someone 
wants to build something, evaluations of 
the environmental impact will be asked 
for. Then, the firms that carry out the stu- 
dy, and that can be very powerful, predict 
that so-and-so can happen. That doesn't 
hurt anybody. Zt's better than not doing 
anything at all. But the risk is this: al1 of 
science is based on experiment. And to- 
day, what is needed is an ecology of 
disturbance, that is to say, to take advan- 
tage of al1 the damage we do, as well as 
analysing the natural changes. I think 
that if the elaboration of reports on envi- 
ronmental impact becomes instituciona- 
lized, in some way, we're closing the door 
on a continued revision of the end results, 
because once something is built, neither 
the adminisíration, nor the consulting firm 
who produced the report, nor the com- 
pany interested in the dam or whatever it 
is, want to have anything to do with a re- 
view of what's happened. So, if ecologists, 
or the majority of ecologists, let them- 
selves be led down this path, I think 
they're paying a disservice to science. I 
can see it in the field of ecology here and 
now: this more direct relationship with so- 
ciety, which was needed, mustn't make us 
forget that we've got to increase our range 
of knowledge, taking advantage of our 
mistakes rather than disguising them. 
-What are you doing at the moment? 
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-At present, I haven't got much to do, 
but i'm especially interested in the study of 
Mediterranean sea-beds and theoretical 
aspects of ecology. 
-1'd like to bring up another broad to- 
pic. You say there isn't an ecological poli- 
cy either at state level or in Catalonia, 
that there's no scientific policy. But 
you've also said that in some aspects 
we're still in time. Also, Catalonia is a 
small country in a not very developed 
state. What do you think it should do as 
regards scientific policy? What should the 
priorities be? 
-rve got my own ideas about that. I 
think that within what we could call the 
area of the environment, there should be 
three levels, with a certain degree of 
independence: first of all, what we could 
call the direct application level of ecologi- 
cal science, what I call household ecology, 
to which, for example, the constr.uction of 
water treatment plants also belongs. 
Secondly, there must be pressure from the 
country, which has a certain awareness 
and realizes that if it doesn't bnng pres- 
sure to bear the government will often take 
no notice of it. It's the need for ecologist 
movements. Thirdly, these two levels 
should get together and agree on a few 
points regarding tomorrow: there must be 
some kind of philosophy for the future. I 
think this is the most neglected level. It's 
only logical that certain things should hap- 
pen, like, for example, that people should 
go where there are more people, and that 
the rate at which people move from the 
less populated areas to the more populated 
areas should be directly proportional to 
the amount of energy available to the 
country. This happens everywhere, but is 
it a good thing or not? I don't think it is, 
because a moment arrives when the city 
offers more disadvantages than advan- 
tages. So one of the aims of this level of 
ecology i'm talking about would be to 
stimulate, with great cure, a wider distri- 
bution of the population over the country. 
And to do it indirectly, for example, 
throught construction and arrangement of 
communications. For example, if, instead 
of there being such a big concentration 
round Barcelona, concentrations of popu- 
lation had arisen in the big valleys that 
come down from the Pyrenees, it would 
have resulted in a country more like 
Austria, for example. But of course, one 
must also bear in mind that the concent- 
ration of a large city is one of the bases of 
political power, and that explains the rea- 
son why the concent-ation goes on, re- 
gardless of whether it's a good thing or 
not. 
-1'd like to change the subject now, and 
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bring up the question of university 
research. On some occasion you said 
something 1 find very suggestive: which is 
that knowledge, when transmitted, loses 
quality, it becomes degraded, if it isn't 
backed up by a certain amount of reflec- 
tion, a certain amount of investigation. 
Could you expand on that? 
-I'm absolutely convinced. It's an idea 
you find everywhere. In life, for example, 
in hereditary iransmission, the nucleic 
acids have correctors, and then there's the 
test of natural selection to be passed. Na- 
ture has worked in this way: there's a 
copying system that allows for rapid prog- 
ress, but this copying mechanism is 
subject to reparation. If, knowing this, we 
thought we could fill the brain with cultu- 
ral material with the sume uniformity as if 
it were the genetic system, that would be 
an absurdity like so many that arise at 
present. It's what I've already said: we 
have to learn to learn, that's what has to be 
transmitted, not the exact contents, me- 
chanically reproduced. 
-1n medicine, has it been possible to 
rnodify the process of natural selection in 
any appreciable way? 
-Yes. "Natural selection" is very limited 
now, or rather, it works differently from 
before. It's a fact and I'm not opposed to 
these things. People today can live longer, 
and because of general living conditions 
rather than the direct effect of medicine. In 
our civilization, one can survive with 
small defects, but this allows nature to rec- 
ombine more active genes in a more active 
way. There are more possibilities for 
combining new things. There are more fa- 
cilities for experimenting because the indi- 
vidual~ that stay alive aren't stereotyped, 
there's a much greater variety. What'll 
happen in the future? We don't know yet. 
-Getting back to the subject of 
awareness of one's environment, at 
present there's a preoccupation regarding 
people's civic formation with respect to 
nature. It's strange that man, who has 
been able to invent a lot of tools so as to 
live more comfortably, hasn't directed his 
energies towards developing the quality 
of life, the landscape.. . 
-Because that hasn't affected survival 
yet, at least for the time being. Because 
man lives in a wide variety of situations. I 
say that man is like the rat. This business 
of the standard of living is something 
added on by certain cultures. In other con- 
texts the leve1 of survival is a priority and 
there are very primitive survival condi- 
tions as you can see in certain areas. Here 
there has also been considerable im- 
provement but there is still a large part of 
humanity that lives in horrifying condi- 
tions. 
-Given the not very favourable condi- 
tions for the development of science in 
Catalonia, you're a rather unique case. 
-No, not unique. I can safely say, 
though, that I've been very lucky and had 
a really good time. I realize I've lived in a 
very interesting age. After the Second 
World War there was an enormous scienti- 
fic expansion and this expansion particu- 
larly affected the sciences of the sea and, 
as a result, ecology. I think they're ex- 
traordinary years that muy not repeat 
themselves. Having lived them leaves a 
memory of a feeling of enthusiasm and 
satisfaction. ¤ 
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